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In this present review paper, which deals on these emerging research areas indicated that deep studied 

the concept of rare earth doped silicate material with different colour Light emitting phosphors. We find that 

reliability analysis on photo luminescence properties of different colour LED’s Emission and excitation 

spectra with different wavelength. An application in various branches that can be better futuristic Scopes 

improvement. With this vision we are used new nano materials also built a suitable learning environmental 

and low-cost LED’s for all the aspects regarding use of new advanced technology in conformity with demand 

of present society 

KEYWORDS: Photo luminescence, mechano luminescence, photonics, Laser, UV, VUV,LED’s (Light Emitting 

diodes). 
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I. INTRODUCTION 

 Today, innovations in rare earth doped long 

persistent phosphors are having wide ranging 

revolution across numerous economic and social 

impacts on modern society. Required work would 

be valuable for both social policies and unique 

nanotechnology design. As we know proper quality 

in science for humanity is not expected unless the 

quality of research in science for humanity is 

improved. Technological Lighting colours are 

individual part in our modern scenario.we can say 

that the new growing light products market 

generates due to great applications in optical light 

signs, optical printing, display board, advertising 

banners and decoration. among others.Rare earth 

metal (Ca,Sr) Silicate based structured 

(Ca2MgSi2O7 and Sr2MgSi2O7), new type phosphors 

which is called akermanite. These properties have 

been shown to excellent effect on a living organism 

which used in tissue engineering and good 

morphology [7]. The two new Lanthanide elements 

are widely used as heavily doped with silicate 

phosphors. Basically, Erbium and Terbium are 

more valuable and more efficient rare earth 

materials. Lanthanide elements are situated to 

downward in modern periodic table from 

Lanthanum (57) to Lutetium (71). Lanthanide ions 

as good activator, properties have now 

well-developed beneficial origin of Luminescence 

[8]. New Generations are very advanced. LED’s are 

more capable and most significant part in our new 

life style. It is cheaper and low costs which have 
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seen more beautiful and wonderful lighting 

colours. The present investigations review paper to 

great achievements and development on rare earth 

doped silicate based nanocrystalline and 

microcrystalline phosphors. Basically, new type 

ofLight emitting phosphors has been studied 

 

 
 

Luminescent (Tb3+) doped Calcium aluminosilicate 

powders were prepared by combustion method. 

4f-4f electronic transitions originating from energy 

states 5D3 and 5D4 of Tb3+ were obtained under UV 

excitation spectral wavelength at 355 nm. To be 

tuned green to white emission was observed by 

efficiently able to be adjusted trivalent terbium 

doped phosphors, respectively, tuning effect will be 

discussed [9]. These time researchers are 

investigating and finding more possibilities to rare 

earth material specially, new type Erbium and 

terbium doped silicate phosphors-based 

LED’sdevices. 

 

 

Erbium Metal 

 
Terbium Metal 

 

II. SIGNIFICANCE OF RARE EARTHS 

Rare earth materials, specially Europium, 

dysprosium, erbium, terbium, cerium, ytterbium 

and gadolinium are more valuable and significant 

which used in light emitting diode lighting devices. 

Trivalent Erbium doped host materials are more 

wide-ranging research areawhich consists glass 

plate and Laser applications.For more valuable 

applications are widely used to Erbium doped host 

materials. Basically, Erbium doped fibre optical 

properties are used in telecommunication 

application in modern technology for new 

advanced generation [10-11]. 

Trivalent erbium doped glass displays intense 

green and a weak red emission light under 380nm 

excitation wavelength.  

 The discovery of photonics and laser applications 

are any glass system which is proved that the width 

of gain shifted to the shorter wavelength.Cross 

relaxation process which phenomenon is developed 

and used in terbium doped semiconductors and 

insulators. For the reasonof Tb-Tb interactions, 

increases the 5D4 (green) emission of terbium ions 

at the expense of losing of 5D3 (blue) luminescence 

intensity [12]. 

 The role of white light LED’s is established to 

emerging trends in new field of luminescence. 

White light LED’s are more properties and good 

qualities of longer brightness, more reliable, long 

life time, more compactness, capable, eco-friendly, 

cheaper and high energy efficient [13-14]. 

Specially, advanced materials which is widely used 

for new generation of light formation. Divalent 

Europium doped alkaline rare earth orthosilicate 

structured Sr2SiO4: Eu2+ phosphor is widely 

observed [15-19].  
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III. OBJECTIVES 

This study will be made by following points. The 

present investigation till be made with respect to 

Preparation of microcrystalline and 

nanocrystalline trivalent rare earth erbium doped 

calcium magnesium silicate-based phosphors, 

which is Characterization of above prepared 

phosphors and optical properties will be measured 

photoluminescence, mechanoluminescence and 

thermoluminescence and crystal structure 

measured through XRD. 

 

IV. LITERATURE REVIEW 

In recent years, the luminescent properties of 

rare earth doped silicate materials have been 

widely investigated because these materials have 

been several advantages such as excellent high 

thermal intense light emission, and chemical 

stability. Basically, several rare earth Eu2+, Ce3+ 

and Mn2+ co-doped silicate phosphors have been 

investigated, such as Ba3MgSi2O8:Eu2+, Mn2+, 

MgYSi2O5N:Ce3+, Mn2+, CaSiO3:Eu2+, Mn2+ 

Ca3Al2Si2O8Cl4:Eu2+, Mn2+ [20-23]. Silicate based 

materials are very improved which used in the 

chemical intense occurs a system is in its lowest 

energy state. 

We have greater achievements since 2011, which 

have investigated silicate-based bio ceramics are 

promising candidates as vitro and vivo type 

biomaterials for tissue engineering. 

The combustion synthesis method used for the 

morphology and crystal size ofakermanite 

(Ca2MgSi2O7 and Sr2MgSi2O7) type silicate 

phosphors [24]. The new type erbium and terbium 

doped akermanite phosphors has been studied and 

significance of this new light emitting phosphors. 

Since 2018, trivalent erbium doped yttrium 

silicate powders prepared by combustion synthesis 

method and investigation that the effect of Mg2+ on 

its structural and luminescence emission spectral 

characteristics for application in near infrared 

region. Surface morphology and structure of the 

powders were investigated by XRD, SEM, FTIR, 

Raman Spectroscopy. CW laser excitation spectral 

wavelength at 532 nm in the visible region 

generated in near Infrared emission [25]. Earlier, 

conventional combustion synthesis method has 

been greatly investigated for preparation of various 

silicate powders. 

 

 

 
 

Since 2012,have also  investigated that the optical 

characteristics like photoluminescence and 

afterglow properties of Sr2SiO4 doped with Eu2+ and 

Dy3+ which is the origination of the monoclinic 

phase of this ortho-silicate are expessed and the 

influenced to the crystallographic structure 

mitigation on the luminescence and afterglow 

properties under wavelength in UV and VUV 

excitation spectra and clearly discussed of this 

yellow afterglow material which insight in factors 

limiting the efficiency [26]. 

The progressive achievement in the development of 

mechanoluminescent devices in recent years, have 

motivated the fundamental research to obtain a 

better understanding of the behaviour of 

mechanoluminescent materials. Many 

investigations and several studies are necessary for 

producing the theoretical and experimental 

approaches background to improvement the 

performance of devices and discovered new 

mechanoluminescent devices [27]. 

 

V. RESEARCH METHODOLODY 

The method for preparation of trivalent erbium 

doped calcium magnesium-based phosphor via 

combustion synthesis method will be used. 

Analytical regent grade materials are used in this 

synthesis process a mixture of respective metal 

nitrates, flux and combustion agent will be 

thermally treated with slight modification at 

various temperature for about few min. and 

product sample will be annealed to different 

temperature and X-ray diffraction, FTIR, SEM will 

be used for the characterization, determination 

size of nanoparticles and morphology. Prepared 

material will be investigated for their 

photoluminescence characteristics using 

spectrofluorometer. Photoluminescence and 

afterglow decay properties will be measured will be 

irradiated to 305 nm over high intense emission 
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wavelength in ultra violet region by Photo 

Multiplier Tube (PMT) or spectro fluoro meter.  

 

VI. CONCLUSION 

This review paper to study focused on very 

excellent possibilities to the synthesis of trivalent 

erbium doped calcium magnesium silicate based 

micro and nano phosphor synthesis process 

mechanism to improvisation to the properties of 

crystal structure, characteristics, Emission and 

Excitation spectra, good features, different colour 

LEDs and much better possibilities. Finding 

applications are optical lighting devices depend 

conditions by a magnitude of high thermal intense 

emission wavelength. The various acceptations of 

photoluminescence and mechanoluminescene 

study clearly offered to new challenging and 

providing problems to optical display and lighting 

devices for the researchers, scientists and 

technologists. 
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